The injection of iron-dextran into beef calves at an early age immediately increased values for erythrocyte (RBC)-numbers, hemoglobin (Hb) concentration, packed cell volume (PCV), mean corpuscular hemoglobin (MCH) and mean corpuscular volume (MCV), even though the calves were not anemic. There were no significant differences in average daily gain (ADG) from birth through 15 wk between those that were injected and those that were not injected. Hereford calves had lower values for PCV, Hb, MCH and MCV than Angus and crossbred calves, and both Hereford and Angus calves had lesser body weight and slower ADG than crossbred calves. Serum iron (Fe) concentrations were higher in calves born in the spring and pastured in the summer than in calves born in late summer and fall and pastured in the fall. The serum Fe concentration of calves at first sampling (during first week of life) was positively correlated with their weight at that and subsequent times to 15 wk. Mean corpuscular volume and MCH in cows before calving were positively correlated with the MCV and MCH in their calves at first sampling. Serum Fe concentration in cows before calving was negatively correlated with the ADG of their calves through 15 wk.
I ntroduction
Iron (Fe) deficiency anemia is not generally considered to be common in beef calf production, however, there may be instances where it is overlooked (Blood et al., 1983) . We were prompted to investigate the erythrocyte status of cows and their calves in a beef herd because of borderline anemia observed in a previous study with beef calves (Reece, 1984) . Inasmuch as the anemia status was not known, it was decided to include an iron treatment in the event that anemia was present. This would permit not only an opportunity to assess the value of iron injection upon subsequent performance, but also to measure accurately the responses of the several erythrocyte variables to the injection of iron at regular intervals over an extended time period. Accordingly, this research focused on (1) the degree of anemia at birth, (2) values for erythrocyte variables, serum Fe concentration and performance as influenced by season when reared, breed, iron-dextran injection and time from birth and (3) correlations between values for erythrocyte variables and serum Fe concentration in cows before calving with values in their calves at birth and subsequent performance of their calves, and correlations between these values at birth with subsequent performance. At birth, one-half of the males and females of each breed were randomly selected for Fe injection (35 Fe, 33 no Fe) . Iron injection consisted of two subcutaneous doses (each dose consisting of 1,000 mg elemental Fe) of irondextran 7 given when blood was collected during postpartum wk (PPW) 1 and PPW 3. One-half of both doses was injected on each side of the neck.
Blood was collected from each of the cows about 2 wk before their expected calving date. Blood was collected from each calf during PPW 1 and weekly thereafter through 15 wk of age. Values for erythrocyte (RBC) numbers, packed cell volume (PCV), hemoglobin (Hb) concentration and derivations therefrom for mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC) and white blood cell (WBC) numbers were determined from the blood sample in which coagulation was prevented with dipotassium ethylenediaminetetraacetate. Serum Fe concentration was determined from a second sample that had been allowed to coagulate. Packed cell volumes were determined by the microhematocrit method and total Hb concentrations were determined by the cyanmethemoglobin methodS; RBC and WBC numbers were counted electronically 9. An automated analyzer was used to measure the serum Fe concentration 1~ .
Each calf was weighed at birth and weekly thereafter starting when the first blood was collected. Average daily gain (ADG) was computed weekly from these weights for each of the periods starting with PPW 1 and ending with PPW 5, PPW 10 and PPW 15.
The spring-calving cows were provided 9 kg forage sorghum silage daily and free-choice access to bromegrass-orchardgrass hay. Within 3 to 10 d after calving, all cows were given 10 to 11 kg forage sorghum silage and free-choice access to bromegrass-orchardgrass hay. Approximately 3 wk after calving, cows and calves were all switched to a bromegrass-orchardgrassbluegrass pasture. All cows had free-choice access to trace-mineralized sah n. The fallcalving cows had free-choice access to bromegrass-orchardgrass-bluegrass pasture until the expected first calving date. At this time, all cows were switched to a ration consisting of 11 kg of corn silage and free-choice access to bromegrass-orchardgrass hay, pasture and tracemineralized salt.
The data were evaluated using a split-plot analysis where the calf was the whole-plot unit (for testing season, breed, sex and treatment effects and their interactions) and time was the subplot within each calf. Differences among means of those factors that were significant (P<.05) are reported in tables 1 to 3. Partial correlations were determined for selected variables from the dams and calves (table 4) .
Results end Discussion
Anemia Status. The mean value for Hb concentration of calves is 10.2 g/dl (Schalm et al., 1975) . The mean value for Hb at PPW 1 for the spring and fall calves in the present study was 10.4 and 11.4 g/dl, respectively. The minimum level of Hb consistent with health in the bovine is generally accepted to be 8 g/d1 (Schalm, 1963) , and only one of the 68 newborn calves in the present study had a Hb concentration less than this.
Season Differences. The mean values for
calves born in the spring and for calves born in the fall for several erythrocyte variables, serum Fe concentration and ADG are presented in table 1. Red blood cell numbers were greater in the fall but their size was smaller. Even though the individual RBC was smaller, it had a similar amount of Hb compared with the larger cells (MCH the same) and consequently the MCHC was higher. Serum Fe concentration was higher in calves born in the spring than fall-born calves. There was an interaction of season and time from birth (P<.01) for serum Fe concentration, and this is shown in figure 1A . The early similarities between spring and fall calves (through PPW 4) relate to the age when they eat little or no forage. The increasing values noted during this time were likely due to the contribution from those calves that received Fe injections. Serum Fe concentrations for the spring calves began to decline as the pasture became less plentiful, such that their differences from fall calves were no longer significant at PPW 13 (PPW 15 for spring calves and PPW 1 for fall calves occurred about mid-August). There was no significant difference for ADG between spring and fall calves. However, there was an interaction of season and time from birth (P<.01) for ADG (figure 1B). The differences are significant through PPW 5, wherein the ADG was greater in the fall calves. The faster ADG for fall calves during this period may relate to less adverse weather conditions during the early stage for the fall calves (August, September, October) than for the spring calves (March, April, May). Milk production of their mothers would seem to be similar and adequate during the first 5 wk, and the calves would eat little or no pasture at that early age. Another observable difference between the spring and fall seasons related to forage quantity and stage of plant maturity. In the spring, the pasture was more lush and plentiful.
Breed Differences. There were no significant differences among Hereford, Angus and crossbred calves for RBC numbers and MCHC. Even though the calves used in the present study (table 3) . Inasmuch as the calves were not anemic subsequent to birth, it is not surprising to see that ADG was not affected by Fe injection. Anemic calves in confinement may gain weight rapidly, but had erratic appetites when Hb concentration went below about 7 g/dl and weight gain was reduced when this happened (Bremner et al., 1976) . In the present study, erythropoiesis was stimulated by Fe injection (figure 2). The erythropoietic response was achieved immediately with sc injection. Product instructions and common practice advocate im injection. The administration of Co leads to intensification of erythropoiesis by stimulating the production of erythropoietin (Goldwasser et al., 1958) . Also, increased erythropoietin production may result from histotoxic hypoxia induced by Co. Fe was not shown to have an effect in stimulating the production of erythropoietin (Goldwasser et al., 1958) . Getty et al. (1968) reported increased PCV and Hb concentration in Holstein calves receiving iron dextran at 7 d and again at 21 d, but there was no significant difference in body weight gain when compared with calves receiving no iron. Raleigh and Wallace (1962) injected iron-dextran into range calyes at birth and 3 wk. They reported increased PCV and Hb concentration for a period up to 6 wk, after which time PCV and Hb followed the pattern of the control animals. Iron injection had no effect on rate of gain. Rice et al. (1967) conducted a series of experiments with beef calves in which iron-dextran was injected near birth or at 8 wk. In both instances PCV and Hb concentrations increased above values of untreated calves. They also reported that weight gain increased in injected calves but the gain was transitory and was not reflected in heavier weaning weight of treated calves. Carlson et al. (1961) reported increased Hb concentration and PCV but no differences for MCV, MCH, MCHC and body weight for dairy calves injected with irondextran near birth as compared to noninjected controls. Interactions of treatment (Fe injection) and time (time from birth) were significant for serum Fe concentration, PCV, Hb concentration, RBC numbers, MCH and MCV (figure 2). Serum Fe concentration was elevated sharply the week following its injection, but was not significantly different from those not injected by the second week after each injection ( figure 2A ). The sharp increase noted for RBC numbers, Hb concentration, PCV, MCH and MCV occur immediately after the Fe injections, persist for several weeks, and return (MCV and . The measuring intervals were less regular and more extended in the previous study wherein there was only one measurement (at 12 wk) between 6 wk and 18 wk. Because the values for these variables change during this time of maturing, overall mean values may not be meaningful, except as general guidelines.
Sex Differences. The only variable influenced by sex was serum Fe concentration (P<.05). Females had a greater overall mean than males. However. there was a treatment X sex interaction (P<.01) wherein females receiving Fe injection had overall mean values for serum Fe concentration higher than males that received Fe. There was no significant difference between the males and females not given Fe. Even though females were smaller than males when receiving Fe injection, they were given the same amount. Consequently, one would expect greater serum Fe concentrations in the females for the brief period following their injection. It appears that the response of the females receiving iron was sufficient to give an overall sex difference.
Correlations. Partial correlations were made
between the blood variables of the cows measured before calving and the blood variables of their calves measured during PPW 1 and their calves' ADG. In addition, correlations were made among the blood variables of the calves measured during PPW 1. The correlation coefficients are shown in table 4 for selected variables. In addition to the established correlations one might expect among the blood variables of the calves (i.e., positive between RBC and PCV), there was a positive correlation between serum Fe concentration (measured during PPW 1) and weight of the calves at PPW 1, 5, 10 and 15 and with their ADG determined at PPW 15 (ADG over a 15-wk period). This suggests that there is some optimal amount of serum Fe concentration at birth compatible with good performance. There is no significant correlation between Hb concentration at PPW 1 and subsequent performance, probably because Hb concentration is adequate. Positive correlations for blood variables between dams (prior to birth) and calves (PPW 1) existed as follows: (1) concentration in the blood. An observation of interest but with lesser significance was the correlation between the serum Fe concentration of the dams (negative correlation) and the weight of the calves at PPW 5, 10 and 15 and with their ADG through PPW 15. The implication is that faster-growing calves in utero deplete Fe stores of their dams and that faster growing calves in utero continue to be fastergrowing calves after birth.
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